Serotonin regulates the expression of the gene for alpha2-macroglobulin in myometrial smooth muscle cells.
Serotonin (5-hydroxytryptamine (5-MT)) has been shown to be a regulator of gene expression in rat myometrial smooth muscle cells (SMC). Serotonin activates the genes for interstitial collagenase, interleukin-1alpha, -1beta and interleukin-6, among others. On the other hand, serotonin down-regulates the genes for types I and III collagen and fibronectin. Here we show that serotonin is also a negative regulator of the expression of anti-protease alpha2-macroglobulin (alpha2M) in SMC. The serotonin-dependent repression occurs at both the mRNA and protein levels, and is mediated by the 5-HT2A receptor subtype. The inhibitory effect is prevented by cycloheximide, indicating the requirement for the synthesis of one or more proteins. Interleukin-1 (IL-1), which is induced by serotonin in SMC and is required for subsequent interstitial collagenase induction, appears not to be one of these intermediates. On the other hand, progesterone, the major steroid hormone of pregnancy, is capable of reversing the serotonin-mediated inhibition of alpha2M. The phorbol myristate acetate (PMA), which mimics the induction of interstitial collagenase by serotonin, fails to affect the inhibition of alpha2M production. The cell-permeable cyclic AMP analogue 8-bromoadenosine 3':5'-cyclic monophosphate sodium salt (8-bromo-cAMP), is, however, capable of fully reproducing the action of serotonin on alpha2M. These results further speak to the ability of serotonin to regulate gene expression in the myometrial SMC, both positively and negatively. In addition, although all the effects of serotonin so far identified are mediated by the 5-HT2A receptor, different post-receptor pathways appear to mediate the positively and negatively regulated genes.